Non-dopaminergic neurons in ventral mesencephalic transplants make widespread axonal connections in the host brain.
Motor dysfunction in Parkinson's disease (PD) can be effectively alleviated through intra-striatal transplantation of fetal ventral mesencephalic tissue. The success of this approach is dependent on the survival, axonal outgrowth and synaptic integration of newly grafted dopamine neurons with the host striatum. The functional outcome of transplantation therapy has, however, been highly variable, particularly in PD patients, but also in animal models of PD, and thus there is a need for a deeper understanding of possible mechanisms underlying this variability such as graft composition and the resulting graft-host connectivity. Here we describe a series of transplantation experiments whereby mouse VM tissue has been grafted into the striatum of 6-hydroxydopamine lesioned rats. Six weeks after grafting immunohistochemical analysis using the mouse specific 'M2M6' antibodies revealed both dopaminergic and non-dopaminergic components of graft-derived fibre outgrowth into the host brain. We report here that while dopaminergic outgrowth was predominately confined to the striatum, there was also a significant degree of non-dopaminergic outgrowth to extra-striatal structures including the thalamus, cortex and midbrain. Retrograde tracing experiments showed that grafted neurons of GABAergic identity contribute to this non-dopaminergic outgrowth. In line with our recent findings on the function of serotonergic neurons in fetal VM grafts, these results further underscore the potential impact that non-dopaminergic neurons may have on the functional outcome of intrastriatal fetal VM grafts.